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DEVICE AND CARRIER OF MAP INFORMATION DATA 



Technical field of invention 

5 One aspect of the present invention relates to a device 
for providing map information data interactively to a 
display \mit operated by a user. 

Another aspect of the present invention relates to a map 
10 information data carrier to be used in a device for 
providing map information data. 

Yet another aspect of the present invention relates to a 
device for providing map information data to a planning 
15 apparatus for planning at least one of locations of 
society facility and travel routes. 



20 Background of invention 

Digital maps are now finding their way to the public. We 

see them at many sites at Internet, in PC atlases, in 

handheld navigators, for instance of the GPS type, and in 

many other devices. Most data is geographically related 

25 and can therefore be presented at a map. 

Digital map data is either in raster or vector form. 
Raster maps are easy to use in applications since they 
have a uniform data structure where each pixel represents 
30 a color or a natural feature class but they have many 
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disadvantages cornpared to vector maps. The most obvious 
one is that they do not scale well since images turn 
blocky when zoomed. They also cannot contain extra 
information on features in the image. Vector maps on the 
5 other hand are more complex to use but offer more 
flexibility and contain more information. 

Geographic databases can be very large and slow to 
access. Many geographic databases take several gigabyte 
10 of storage. Because of their complexity and size these 
databases are not used to the extent that they may 
deserve . 

Preparation of data for a map application is a costly 
15 process. The most common technic[ue today is to prepare 
one database for each presentation scale that the 
application uses. This makes it possible to see an 
overview of a large area without reading most of the 
database. The downside is of course that it is ea^nsive 
20 and complex to handle several databases instead of one. 
Ideally one database would be efficient enough for the 
whole scale range that the application uses. 

25 Summa^ry of invention 

Automatic map information data generalization, or 
aggregation, is a promising ongoing field of research 
where the result is a number of resolution levels, each 
30 in a certain scale. The generalization process consists 
among other things of selecting the features that are 
suitable for a certain scale (or resolution level) , 
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sinplifying geometry of features and replacing some 
featxires with a different representation. 

Automatic map information data generalization leads to 
5 databases presenting resolutions at a plurality of 

levels. A mult i -resolution database, which is one of the 
central parts of the present invention, has the ability 
to retxim data in the resolution that the user requests. 
Not only should such a database be more efficient when 
10 requesting low resolution data than if recjuesting the 

original resolution, it should also be ahle to return a 
representation that is more suitable for the scale. One 
example is that cities could be represented by points at 
low resolutions and with polygons at high resolutions. 

15 

One aspect of the present invention relates to a device 
for providing map information data interactively to a 
display unit operated by a user. Key hardware elements of 
the device include a processor and a memory comprising a 

20 map information database, or the mult i -resolution 

database. The map information database conprises map 
information data representing geographical features. Kie 
map information data is based on aggregations of at l^ast 
one of nodes, links and rings, each one of which 

25 corresponding to geographic features. 

The structxire of the node -link- ring approach is the 
following. A node can be seen as a point, or coor<linate, 
related to at least one geographical feature. A link can 
30 be seen a line, even though the present invention also 
encompasses more advanced geometrical arrangements such 
as arcs, having nodes in each of its end points. A ring 
should be interpreted as a circular arrangement or a 
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polygonal arrangement. Also the arrangements also have to 
be closed. A ring is constituted by a plurality of links. 
Thus the internal structure of the approach is that the 
most basic component of the approach is the node, 
5 followed by a link followed by a ring. Data, such as 

points, stasrting points, ring points, i.e. concerning the 
three coiiponents are stored. Also, attributes to a node, 
a link, or a ring are possible. Also it is possible that 
attributes are defined in higher level objects related to 
10 rings, links and nodes. An attribute can be seen as a 
descriptor in relation to a for instance a point. An 
attribute can comprise a name, a distance between two 
points, altitude. 

15 Combined with additional data, nodes, links and rings 

comprise all the necessary information that is needed to- 
increase the resolution of the map information. What 
nodes, links and rings that will be provided by the 
device depend on the level of aggregation that 

20 corresponds to a resolution level. Thus, 

aggregations offer a number of resolution levels, where 
the map information data of a higher resolution level 
comprises additional map information data, resulting in 
more detailed map information presented on the display 

25 xinit, compared to the map information data of a lower 
resolution level. The map information data of a higher 
resolution level is generated by enhancement of the map 
information data of a lower resolution level combined 
with the additional data, the enhancement being based on 

30 disaggregation of at least one of the nodes, links and 
rings. The processor being configured for: 
-receiving from the user a request for map information 
data; 
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-providing to the display unit, in the case of the 
request being a first request, map information data at a 
predetermined resolution level and, in the case of the 
request being siabsequent request, map information data at 
5 a higher resolution level. It should be pointed out that 
disaggregation also includes line resolution enhancement - 

A key advantage of the present invention is that it makes 
multiple databases for different scales obsolete. Other 

10 advantages include a higher speed in the communication of 
map information data due to that less map information 
data is communicated as compared to prior art map 
information data communication techniques. Another 
advantage is a reduction of the cost for preparation and 

15 communication of map information. It also leads to a 

decreased need of storage space since the map information 
data req[uires less storage space. 

According to one preferred embodiment the predetermined 
20 resolution level corresponds to the lowest resolution 

level . This offers tJie opportimity of allowing a user to 
start the use of the device at a level having the lowest 
resolution. 

25 According to another embodiment the processor is further 
configured for, in the case of the request being 
subsequent request, providing map information data at a 
lower resolution level. This offers the opportunity of 
allowing a user to go back, i.e. to receive map 

30 information data of a level of lower resolution. 



According to another embodiment, in the case of the 
request being siobsequent request, the difference in 
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resolution level between a presently provided map 
information data and a previously provided map 
information data is 1, or greater than 1. This offers the 
opportunity of a user not to obtain map information data 
5 relating to a resolution level of which the user has no 
interest, i.e, it makes it possible to ''jump over'' one or 
more resolution levels- However, the device is arranged 
to disaggregate the nodes, links, and rings at each level 
in order to provide the map information data to be 
10 provided to the display unit. 

In another embodiment the device further comprises 
communication means in order to communicate map 
infozmation data to a more distant location. In such an 
15 embodiment the memory comprising the map infoannation 
database is remotely located and accessible using the 
communication means. This offers the advantage of having 
easier updating of the map information of a map 
information company. 

20 

In another embodiment the database is arranged in 
memories at two locations, in which lower resolution 
levels are arranged in one memory and higher resolution 
levels are arranged in the other. This offers the 

25 exemplary advantage of user's to have a specific map 

information data as a starting point in the user' s use 
process. As the map information data becomes more 
specific the required map information data is provided 
from a second device comprising a second memory 

30 conprising the map information database including higher 
resolution levels. 
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In another embodiment the display unit is constituted by 
a computer screen, i.e. the device and display unit is 
incorporated in the concept called personal computer. 

5 In other embodiments the device further comprises means 
for coramxinication between the device and the display unit 
and the display unit is constituted by one of a cell 
phone, personal digital assistant (PDA) , and a navigator . 
These applications include providing map information data 
10 to a mobile setting. One present type of navigator is a 
GPS navigator. Another type of setting is the providing 
of map information data using a data communication 
network, such as the internet, to user. This includes the 
term internet maps. 

15 

Another aspect of the present invention is a carrier, 
such as a CD-ROM (CD ROM) or a portable drive, comprising 
the map information database, i.e. a map information data 
carrier to be used in a device for providing map 

20 information data, comprising a map information database 

comprising map information data representing geographical 
features. The map information data is based on 
aggregations of at least one of nodes, links and rings, . 
each one of which corresponding to geographic features, 

25 offering a number of resolution levels. The map 

information data of a higher resolution level comprises 
additional map information data, resulting in more 
detailed map information presented on the display unit, 
compared to the map information data of a lower 

30 resolution level. The map information data of a higher 
resolution level being generated by enhancement of the 
map information data of a lower resolution level combined 
with the additional data, the enhancement being based on 
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disaggregation of at least one of the nodes, links and 
rings. This aspect is highly relevant in the context of 
so called a CD-Atlas (or CD Atlas) . By using the carrier 
in relation to a computer the map information database is 
5 easily available. This aspect is closely related to the 
first aspect is therefore not described further here. 

Yet, another aspect of the present invention deals with a 
device for providing map information data to a planning 

10 apparatus for planning at least one of locations of 

society facility and travel routes. The device cotnprises 
the same hardware components as the first device 
presented above. However, a chief difference is that the 
device is not arranged to provide the map information 

15 data to a display unit, but rather a planning apparatus. 
The structure of the map information database is the 
same, i.e. the map information data is based on 
aggregations of at least one of nodes, links and rings, 
each one of which corresponding to geographic features. 

20 Therefore the description is limited in these respects. 
The processor is configured for: 

-receiving from the user a request for map information 
data ; 

-providing to the planning apparatus, in the case of the 
25 request being a first request, map information data at a 
predetermined resolution level and, in the case of the 
rec[uest being subsequent request, map information data at 
a higher resolution level. 

30 A key advantage of this aspect is that it makes 

facilitates an easy and reliable way of providing map 
information data to a planning apparatus. For instance 
the device according to this aspect can be an inqportant 
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tool in terms of planning of locations of society 
facility, such as where to locate super markets, 
hospitals, and the like. Also it can be used to plan 
roads stretches and the like. Another important use of 
5 the device according to this aspect is the planning of 
travel routes since the attributes of the node-link-ring 
approach can comprise distance data between two points in 
the geographical dimension. 

10 The database using the node -link -ring approach is 
developed in the following way. 

1. Read original geographic vector data for a region 
and clip it to that region. 

2. Create a set of data with lower resolution and store 



3 . Create supplemental data so that these together with 
the lower resolution data can recreate the original 
data and store it separately. 

4. Repeat the process from step 1 for all regions 



15 



it. 



25 



20 



30 



5. 



6. 



7. 



conprised in the database. 

Read one or more adjacent regions at resolution R 
cind separate in a lower resolution and in 
supplemental data for recreation of resolution R. 
Store the supplemental for each of the read regions. 
Join the clipped objects at the borders and store 
the low- resolution data in the database. 
Repeat step 5 for all regions at the current 
resolution in the database. 

Repeat from step 5 with a lower resolution until the 
lowest required resolution is reached. 



Lexical section 
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The term cell phone is here considered to include cell 
phone, cellphone, cellular phone, mobile telephone and 
mobile phone. 

* 5 The term geographical (geography) is here considered to 
include topographical (topography) , topological 
(topology) and demographical (demography) . 

The term map information data is here considered to 
10 include river, lake, sea, city, part of city, such as a 
suburb, building, house, road, street, railroad, canal, 
forest, area under cultivation, mountain, and altitude 
indicator. 

15 Also included in the term map information data are the 

contents of the attributes that convey information to the 
map information data. Types of attributes include name, 
symbols, such as flags, distance e.g. between nodes, map 
line features, such as thickness and structiire (e.g. 

20 dashed line), population, and different types of forests. 



Brief description of the drawings 

25 

The disclosure of the present invention is supported by 
use of the following drawings. 

Figure 1 schematically presents an embodiment of a device 
3 0 for providing map information data interactively to a 
display unit operated by a user. 

Figure 2 schematically presents a node, a link and a 
ring. 
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Figure 3 schematically presents another embodiment of a 
device for providing map information data interactively 
to a display unit operated by a user. 



5 



Figvire 4 schematically presents another embodiment of a 
device for providing map information data interactively 
to a display unit operated by a user. 

10 Figure 5 schematically presents yet another embodiment of 
a device for providing map information data to a planning 
apparatus for planning at least one of locations of 
society facility and travel routes is disclosed. 

15 Figures 6A, 6B, 6C and 6D schematically present a map 

cpnprised in the datcJDase at different resolution levels. 



20 Description of preferred embodiments 

In Figure 1, a device 1 for providing map information 
data 3 interactively to a display unit 5 operated by a 
user is presented. The device 1 comprises a processor 7 

25 and a memory 9 comprising a map information database 11. 
The map information database 11 comprises map information 
data 3 representing geographical features. The map 
information data 3 is based on aggregations of at least 
one of nodes 15, links 17 and rings 19, each one of which 

30 corresponding to geographic features. The structure of 
the node 15, links 17 and rings 19 offer a number of 
resolution levels. In Figure 2, exanples of a node 15, a 
link 17, and a ring 19 are presented. As can be seen in 
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Figxire 2, a ring 19 consists of a number of related links 
17 and nodes 15, and a link 17 consists of two connected 
nodes 15. 



5 In one preferred embodiment, there are attributes, as 
described above, associated with the nodes 15, links 17 
cmd rings 19. 

The map information data 3 of a higher resolution level 
10 conqprises additional map information data, resulting in 
more detailed map information data 3 presented on the 
display unit 5, conpared to the map information data 3 of 
a lower resolution level . 

15 The map information data 3 of a higher resolution level 

is generated by enhancement of the map information data 3 
of a lower resolution level combined with additional 
data. The enhancement is based on disaggregation of at 
least one of the nodes 15, links 17, cuid rings 19. 

20 The processor 7 is configured for: 

-receiving from the user a request for map information 
data 3 ; 

-providing to the display unit 5, in the case of the 
request being a first request, map info3nnation data 3 at 
25 a predetermined resolution level and, in the case of the 
request being siibsequent request, map infoarmation data 3 
at a higher resolution level. 



In a preferred embodiment the predetermined resolution 
30 level corresponds to the lowest resolution level being a 
geodata level . In a preferred embodiment the processor 7 
is further configured for, in the case of the request 
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being subsequent request, providing map information data 
3 at a lower resolution level . 

On a preferred embodiment, in the case of the request 
5 being subsequent request, the difference in resolution 

level between a presently provided map information data 3 
and a previously provided map information data 3 is 1, or 
greater than 1. This leads to the possibility of the user 
to obtain map information data 3 at a desired level 

10 without having to wait for the communication of the map 
information data 3 related to resolution levels that the 
user is not interested to obtain. However, the processor 
7 disaggregates the map information of the intermediate 
resolution levels but they are not provided to the 

15 display unit 5. 

In a preferred embodiment presented in Figure 3, the 
device further 1 comprises communication means 23 and 
wherein the memory 9 comprising the map infoarmation 
20 database 11 is remotely located and accessible using the 
communication means 23. In this embodiment the 
communication means 23 is constituted by a data 
communication network. 

25 In a preferred embodiment, the database 11 of the device 
1 is arranged in memories 9 at two locations, in which 
lower resolution levels are iarranged in one memory 9 and 
higher resolution levels are arranged in the other memory 
9 . This is presented in Figure 4 . 



30 



In a preferred embodiment the display unit 5 is 
constituted by a computer screen. 
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In other preferred embodiments of the device 1 comprising 
means for communication 23 between the device 1 and the 
display unit 5, where the display unit 5 is constituted 
by one of a cell phone, personal digital assistant (PDA) , 
5 cuid a navigator, i.e. the device 1 is technically 

applicable in a cell phone, personal digital assistant 
(PDA) , and a navigator. 

In one embodiment a map information data carrier to be 
10 used in relation to a device 1 for providing map 

information data 3 is hereby disclosed. It con^rises the 
map information datcdDase 11 comprising map information 
data 3 as has been described above. Due to the 
similarities with the description above, this will not be 
15 described again. 

In another preferred embodiment a device 31 is disclosed, 
for providing map information data 3 to a planning 
apparatus 33 for planning at least one of locations of 

20 society facility and travel routes. The device 31 

comprises a processor 7 and a memory 9 conprising a map 
information database 11. The map information database 11 
comprises map information data 3 representing 
geographical features. The map information data 3 is 

25 based on aggregations of at least one of nodes 15, links 
17 and rings 19, each one of which corresponding to 
geographic features, offering a number of resolution 
levels. The map information data 3 of a higher resolution 
level comprises additional map information data 3, 

30 resulting in more detailed map information, compared to 
the map information data 3 of a lower resolution level. 
The map information data 3 of a higher resolution level 
is generated by enhancement of the map information data 3 
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of a lower resolution level combined with the additional 
data. The enhancement is based on disaggregation of at 
least one of the nodes 15, links 17 and rings 19. The 
device 31 also comprises commianication means 35 for 
5 communicating the map information data 3 to the planning 
apparatus 33 . In this embodiment the communication means 
35 is constituted by one of a data communication network, 
such as the internet, and a floppy disk stations -floppy 
disk arreuigement . 

10 

The processor 7 is configured for: 

-receiving from the user a request for map information 
data 3; 

-providing to the planning apparatus 33, in the case of 
15 the reG[uest being a first request, map information data 3 
at a predetermined resolution level and, in the case of 
the request being siibsequent request, map information 
data 3 at a higher resolution level, 

20 Now turning to the map information data 3 at the 

different resolution levels as it is used by the device 1 
and the device 31, a simple example of the 
disaggreagation of map information data 3 covering four 
resolution levels is presented in Figures 6A, 6B, 6C and 



In Figure 6A the example of map information data 3 is 
presented at the lowest resolution level. Using the node, 
link and ring approach the infoirmation presented in 
30 Figure 6A will consist of the following structural 
aggregation . 



25 



6D. 
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• Node NB (pointss<coordinate>) 

• Link JAC (startNodeoNB, endNodesNB, 



brea]{point8s=<coordiziate>, . . .} 
• Ring RAB (lin]cssIi2lC) 



5 



These objects are completely defined in the low- 
resolution geodata including coordinates and reference 
each other. 

10 In Figure 6B, the map information data 3 presented in 
Figure 6A is presented with a higher resolution level 
conqpared to the map infoarmation data 3 presented in 
Figure 6A. Using the function of link enhancement leads 
to a disaggregation of the map information presented in 

15 Figure 6A to the map information presented in Figure -6B- 

liinkEnhance (linksLAC waveletParanieter6B<nuinber6>) 

Thus the function link enhancement enhances the 
20 resolution of the link LAC. This is done by one st^ of 
the inverse ^^'avelet transform (or similar to multi- 
resolution transform) using the old breakpoints as the 
low frequency parameters and the enclosed wavelet 
parameters as the high frequency component. This creates 
25 new breakpoints that closer describe the correct link. 

In Figure 6C the map information data 3 presented in 
Figure SB is presented with a higher resolution level 
compared to the map information data 3 pa^esented in 
30 Figure 6B. Using the function of link clipping, the link 
IiAC is divided to two sub links, LA and LC. This also 
leads to the formation of the node NA. 
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Node (pointB<coordinate>) 

LlnkClip (liiik«LAC a£terBreakPoint=2 node=NA) 

Thus, clip link lAC after the breakpoint . and connect the 
5 new links (LA and LC) to the new node NA. Since the ring 
RAB referenced LAC was clipped, it must be updated to 
reference LA and LC instead. 

In Figure 6D, the map information data 3 presented in 
10 Figure 6C is presented with a higher resolution level 
compared to the map information data 3 presented in 
Figure 6C. Using the fxxnction of ring splitting, the ring 
RAB of Figure 6C is divided into two sub rings, RA cuid 
RB. 



Link LB (startNode^NA, endNodesNB, brea]qpointss<coordinate>, . . . ) 
RingSplit (ring=RAB link=sLB) 

Thus, this splits ring RAB at the new link LB and creates 
20 the two new rings RA and RB. The example above could in 
the highest resclution for instance represent two areas 
of forest, one with broad-leaf trees and one with 
coniferous trees. At the lower resolution the two areas 
are aggregated and represent just forest. In Figures SB 
25 to 6D, the intermediate resolution levels that are at 
least calculated, but not necessarily provided to the 
display unit, to receive the next resolution level. 



15 
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PATENT CLAIMS 

1. Device (1) for providing map information data (3) 
interactively to a display unit (5) operated by a user; 
-the device (1) comprising a processor (7) and a memory 
5 (9) comprising a map information database (11) ; 
-the map information database (11) comprising map 
information data (3) representing geographical features, 
the map information data (3) being based on aggregations 
of at least one of nodes (15) , links (17) and rings (19) , 
10 each one of which corresponding to geographic features, 
offering a number of resolution levels, where 



-receiving from the user a request for map information 
data (3) ; 

-providing to the display unit (5) , in the case of the 
request being a first request, map information data (3) 
30 at a predetermined resolution level and, in the case of 
the request being subsequent request, map information 
data (3) at a higher resolution level. 



20 



15 



-the map information data (3) of a higher 
resolution level comprises additional map 
information data, resulting in more detailed map 
information (3) presented on the display unit 
(5) , compared to the map infoarmation data (3) of 
a lower resolution level, and 
-the map information data (3) of a higher 
resolution level being generated by enhancement 
of the map information data (3) of a lower 
resolution level combined with the additional 
data, the enhancement being based on 
disaggregation of at least one of the nodes 
(15) , links (17) and rings (19) ; 



25 



the processor (7) being configured for: 
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2. Device according to claim 1, wherein the predetermined 
resolution level corresponds to the lowest resolution 



5 3. Device according to claim 1, wherein the processor (7) 
is further configured for^ in the case of the request 
being siobseguent request, providing map information data 
(3) at a lower resolution level. 

10 4. Device according to claim 1, wherein, in the case of 
the request being subsequent request, the difference in 
resolution level between a presently provided map 
information data (3) and a previously provided map 
information data (3) is 1, or greater than 1. 

15 

5. Device according to claim 1, further comprising 
communication means (23) and wherein the memory (9)- 
comprising the map information database (11) is remotely 
located and accessible using the communication means 

20 (23) . 

6. Device according to claim 1, further comprising 
communication means (23) and wherein the database (11) is 
arranged in memories (7) at two locations, in which lower 

25 resolution levels are arranged in one memory (7) and 

higher resolution levels are arranged in the other memory 



level . 



(7) . 



7. Device according to claim 1, wherein the display unit 
30 (5) is constituted by a computer screen. 
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8. Device according to claim 1, further comprising 
comiminication means (23) between the device (1) and the 
display vmit (5) , and 

the display unit (5) being constituted by one of a cell 
5 phone, personal digital assistant (PDA) , and a navigator. 

9. A map information data carrier to be used in a device 
for providing map information data, comprrsing a map 
information database (11) comprising map information data 

10 (3) representing geographical features, the map 

information data (3) being based on aggregations of at 
least one of nodes (15) , links (17) and rings (19) , each 
one of which corresponding to geographic features, 
offering a number of resolution levels, where 

15 -the map information data (3) of a higher resolution 
level comprises additional map information data (3) , 
resulting in more detailed map information presented on 
the display unit (5) , compared to the map information, 
data (3) of a lower resolution level, and 

20 -the map information data (3) of a higher resolution 
level being generated by enhancement of the map 
information data (3) of a lower resolution level combined 
with the additional data, the enhancement being based on 
disaggregation of at least one of the nodes (15) , links 

25 (17) and rings (19) . 

10. Device for providing map information data to a 
planning apparatus (33) for planning at least one of 
locations of society facility and travel routes; 

30 -the device (31) conprising a processor (7) and a memory 
(9) comprising a map information database (11) ; 
-the map information database (11) comprising map 
information data (3) representing geographical features. 
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the map information data (3) being based on aggregations 
of at least one of nodes (15) , liiiks (17) and rings (19) , 
each one of which corresponding to geographic features, 
offering a number of resolution levels, where 
5 -the map information data (3) of a higher 

resolution level comprises additional map 
information data, resulting in more detailed map 
information, compared to the map information 
data (3) of a lower resolution level, and 
10 -the map information data (3) of a higher 

resolution level being generated by enhancement 
of the map information data (3) of a lower 
resolution level combined with the additional 
data, the enhancement being based on 
15 disaggregation of at least one of the nodes. 

(15) , links (17) and rings (19) ; 
the processor (7) being configured for: 
-receiving from the user a request for map information 
data (3); 

20 -providing to the planning apparatus (33) , in the case of 
the request being a first request, map information data 
(3) at a predetermined resolution level and, in the case 
of the request being subsequent reG[uest, map information 
data (3) at a higher resolution level. 

25 
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